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1.0 THE DECLARATI ON
1.1 SI TE NAME AND LOCATI ON
Site 12 Chemical Burn Area
Naval Surface Warfare Center
Dahl gren, Virginia
1.2 STATEMENT OF BASI S AND PURPCSE

Thi s deci sion docunent presents the selected renedial action for Site 12 Chemcal Burn Area
at the Naval Surface Warfare Center, Dahlgren Site (NSWCDL) Dahlgren, Virginia. This



docunent focuses on renedial decisions for Site 12 at the NSWCDL and the term"site" in this
docunent refers to Site 12. This determ nation has been nmade in accordance with the

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act of 1980 (CERCLA), as
anmended by Superfund Arendnents and Reauthorization Act of 1986 (SARA), and to the extent
practicable, the National G| and Hazardous Substances Pollution Contingency Plan (NCP).
This decision is based on the adm nistrative record for this site.

The Commonweal th of Virginia concurs with the selected remedy (see Appendi x A).
ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.

1.3 DESCRI PTI ON OF THE SELECTED REMEDY

The Navy will nanage the renedi ation of the Chemcal Burn Area in two phases. The renedial
action selected in this Record of Decision (ROD) addresses contam nati on associated with
Site 12 Chemical Burn Area contents, surface soils, subsurface soils and groundwater.

Possi bl e contam nated surface water and sedinments in Ganbo Creek near Site 12 will undergo
further evaluation as part of the Ganbo Oreek Ecol ogi cal Assessnent and a separate RCD will
be issued for Ganbo Creek.

The selected renmedy for Site 12 is to renove vol atile organic contam nants from groundwater and
soils using an air sparging/soil vapor extraction system (AS/ SVE), and provide institutional
controls, and groundwater, surface water, and sedinment nonitoring. No action is required for
surface soils at Site 12.

The naj or conponents of the sel ected renmedy are:

The Navy shall install an AS/ SVE system which consists of at least two air injection wells in
the source area as defined in Figure 2-4. The vapor extraction systemshall consist of at |east
two vapor extraction wells located in the source area and al ong the downgradi ent plune, as
defined by the groundwater nonitoring network. The optinmum nunber of AS/ SVE wells shall be
determ ned by the pilot-scale study.

The Navy shall nonitor the extracted vapors to ensure conpliance with EPA and Virgini a ARARs
and TBCs as they are discharged to the atnosphere. There will be no air em ssion controls on
the AS/ SVE system and initially up to 25 pounds per day of VOCs renoved from groundwater is
expected to be vented to the atnmosphere. Emissions at these |levels are expected to be short-
termduring the installation and pilot-testing of the system

Long-termoperati on of the systemshall, if needed, be controlled to neet the CBVEER Directive
9355.0-28 limt of 15 pounds per day VOCs for air em ssions from Superfund renedial actions.
Controls may include reducing air flowinto the aquifer, use of carbon adsorption, or other
nmeans acceptable to EPA and VDEQ

The Navy shall institute the following institutional controls within 90 days of conpletion of
the installation of the AS/SVE system a real property description notation, Base Master Plan
notations, and limted site access. Signs shall be posted which state that hazardous substances
are present. Signs shall be renoved at the conpletion of the renedy. The Base Master Pl an
shall note the area as one in which residential devel opnment cannot occur, shall ow groundwat er
cannot be used, and site access shall be linted. A notation shall be filed in the real



property file nmaintained at Engineering Field Activity, Chesapeake (EFA Ches) (US Navy) for this
site indicating the extent of the area and the fact that solid wastes are present. The
institutional controls shall also include the following: Wthin 90 days after conpletion of the
remedy, the Navy shall produce a survey plat prepared by a professional |and surveyor registered
by the Commonweal th of Virginia indicating the |ocation and di nensions of disposal area and the
extent of groundwater contam nation. Mnitoring well locations shall be included and identified
on the survey plat. The plat shall contain a note, promnently displayed, which states the
owner's future obligation to restrict disturbance (excavation or construction) of the property;
post-closure use of the property shall prohibit residential use, access or use of groundwater
underlying the property for any purpose except nonitoring, and shall not disturb the function of
the nonitoring systenms. The owner of the property shall submt the survey plat to the |oca

recording authority when closure is conplete. |f and when the property is transferred out of
the federal governnment, the deed (or sone other instrument which is nornally exam ned during
title search at the local land recording authority) shall include the survey plat and shal

contain a notation notifying any potential purchaser of the property that the | and has been used
to manage solid waste. An appropriate deed restriction shall be placed on the site-specific
deed when a deed is created in the future for property transfer

The Navy shall institute groundwater nonitoring at the perineter of the groundwater plune. The
frequency of analysis and the length of time for nonitoring shall be devel oped in the Operation
and Managenent Pl an.

The Navy shall nonitor the surface waters and sedinents in Ganbo Creek adjacent to Site 12
The frequency of analysis and the length of tinme for nonitoring shall be devel oped in the
Operation and Managenent Pl an

I mpl emrent ation of the selected renmedy will address the principal threats at the site by reducing
the potential risk to hunman health and the environnent associated with the subsurface soils and
groundwater. Additionally, this renedy would be able to address the potential presence of Dense
Non- Aqueous Phase Liquid (DNAPL) beneath the site

1.4 STATUTCRY DETERM NATI ONS

The selected remedy for Site 12 is protective of hunman health and the environnent, conplies
with Federal and State requirenents that are legally applicable or relevant and appropriate to
this action, and is cost-effective.

The selected renedy for Site 12 addresses the renediati on of subsurface soils and groundwater
contam nation at Site 12. The selected remedy will provide for the long-termreduction of
contami nation in subsurface soils and groundwater beneath the site. The installation of an air
spargi ng/ soi |l vapor extraction systemw || reduce direct contact and ingestion threats and
reduce risks to ecological receptors from contam nated subsurface soils and groundwater by
renovi ng contam nants fromthese nedia

The selected renmedy for Site 12 will be constructed to neet all applicable or relevant and
appropriate requirenments (ARARs) whether chemical-, action-, or location-specific. No waivers
of any ARARs are requested. Air sparging/soil vapor extraction is a permanent solution and is
an appropriate renedy for volatile organic contamnation in soils and groundwater. Air sparging
is an innovative technol ogy whose application at Site 12 is considered technically superior to
other alternatives.

This renmedy utilizes pernmanent solutions and alternative treatnent (or resource recovery)
technol ogi es to the maxi num extent practicable for this operable unit, and satisfies the
statutory preference for treatnent as a principal elenent.



A revieww Il be conducted within five years after commencenent of the renedial action to
ensure that the remedy provides adequate protection of human health and the environnent.

<I M5 SRC 97180B>
2.0 DECI SI ON SUMVARY
2.1 SI TE NAME, LOCATI ON, AND DESCRI PTI ON

This Record of Decision (ROD) is issued to describe the Departnent of the Navy's (Navy)
selected renedial actions for Site 12, Chemi cal Burn Area, at the Naval Surface Warfare Center,
Dahl gren Site (NSWCDL), Dahlgren, Virginia (Figure 2-1). The Chenmical Burn Area is one of
several Installation Restoration (IR) sites (Figure 2-2) located at the NSWCDL facility. Site
12 is situated on the Minside of the base and is bounded on its western side by Ganbo Creek
(Figure 2-3).

The Chemical Burn Area, which included a snmall pit, was used for burning |ab chem cals,

sol vents, polyners, glues, netallic hardware and equi pment, and snall quantities of

decont am nated chem cal warfare agent (CWA) solution. The forner pit and associated facilities
were located in a fenced, cleared area of the site at the end of a dirt access road off of Bagby
Road (Figure 2-3). The size of the pit is estinated fromaerial photography to be approxi mately
50 feet square. An enployee of the area stated that in the early 1970s the pit was

approxi mately 20 feet long by 20 feet wide and 4 feet to 6 feet deep.

Adj acent | and has been used for the disposal of ordnance-related wastes (Site 2), as an aerial
bonbi ng range, and as a natural habitat for native plant and ani nal species. A Renedial
Investigation (RI) and Feasibility Study (FS) has been conducted at the adjacent Site 2, and a
separate Record of Decision is being prepared to address that site. Laboratory and office space
are located within 1,500 feet to the northeast of Site 12 and within 1,000 feet to the sout hwest
of the site.

Surface drainage fromSite 12 is generally overland directly to Ganbo Creek. Ganbo Creek is

| ocated approximately 350 feet west of the forner burn pit. Because the highest ground is near
the center of the clearing, there is sone surface runoff in the opposite direction toward a
drai nage ditch east of Bagby Road, which drains into an unnaned tributary of Ganbo Creek.

G oundwat er production wells supplying potable water to NSWCDL are over 600 feet deep and
are | ocated over 4,000 feet south of Site 12. These wells are unaffected by contam nants
related to Site 12. Depth to the surficial groundwater at Site 12 ranges from approxi nately
2-10 feet bel ow ground surface, and is tidally influenced by Ganbo Creek. Analytical results
fromthe surficial aquifer at Site 12 indicate that untreated groundwater is not suitable for
pot abl e use, because of high total dissolved solids (TDS) and chloride (3,800 ng/l) levels.

The cl osest residences, on-base Navy housing consisting of over 150 hones, are within 6,000
feet southwest of Site 12.

2.2 SI TE H STORY AND ENFORCEMENT ACTI VI Tl ES
2.2.1 H story of Site Activities

Activity in the vicinity of Site 12 first began about 1952 when a 600 by 600 foot area was
cleared of vegetation. Prior to this, the Site 12 area was densely vegetated. Aerial



phot ographs from 1967 show an access road | eading to a rectangul ar fenced area containi ng two
separate pits. The pits were first observed somewhere between 1964 and 1967. The two pits in
the fenced area were observed as one consolidated pit in 1981 aerial photography. It was
reported that fuel (typically No. 2 fuel oil) had been used to burn |laboratory materials and
netal lic hardware and equi pnent at the pit.
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Quantities of decontam nated CWA solution, rendered safe in the laboratory by neutralization
with caustic soda ash, bleach, and al cohol - based caustic solutions, were al so destroyed by
burning at Site 12. A total of approximately 300 gallons of liquid neutralized material was
di sposed of in the pit over the life of operation. The |last burn was conducted in Septenber
1980. According to NSWCDL personnel, the last use of the pit was in Cctober 1982, when
approxi mately 60 quarts of a sodi um hypochlorite solution of unknown strength were di sposed of
in the pit, but not burned.

In 1986 aerial photography, the pit and fence at Site 12 were no |onger visible due to the
anount of vegetation present within the fenced area. By Novenber 1986, the fence and gate were
renmoved and the burn pit was filled in by regrading the area. Known or potential wastes

di sposed of at Site 12 include fuel oils, spent solvents, netals, caustics, hypochlonte

pol yners, glues, and decontam nated CWA sol ution

2.2.2 Previ ous I nvestigations

The first investigation of the Chemcal Burn Area (Site 12) was the Initial Assessnment Study
(I'AS) conducted in 1981 by Fred C. Hart Associates, Inc. The IAS included a records review,
personnel interviews, and a site visit. The IASidentified that small netered quantities (about
1 quart) of decontam nated CWA had been burned at the site (Fred C. Hart & Associates, 1983).
The 1 AS recormmended that a Confirmati on Study be conducted at Site 12 to ascertain the potentia
for inpacts on the surroundi ng environnent.

The Confirmation Study at Site 12 was conducted in 1983 and 1984. Sanples of Site 12 soil and
groundwat er, surface water from Ganbo Creek, and standing water in the burn pit were anal yzed
for chloride, iron, nanganese, phenol, sodium sulfate, total organic carbon (TOC), and tota
organic halides (TOX). In addition, one pit water sanple and one subsurface soil sanple were
scanned for the presence of base-neutral or acid-extractabl e organi c conpounds (BNAs) and

pesti ci des/ pol ychl ori nated bi phenyls (PCBs). Four nmonitoring wells were installed in 1983
outside the forner fenced area. Based on projected groundwater flow directions, the wells were
situated to provide data at three downgradi ent and one upgradient |ocations with respect to the
pit. Goundwater sanples were reported in 1986 (O Brien and Cere, February 1986).

Based on the results of the Confirmation Study, which denonstrated the potential for organic
contami nation in the soils and groundwater, the site was schedul ed for additional Renedia
Investigation (R') sanpling.

2.2.3 Enf or cenent Actions

There have been no enforcenent actions taken at Site 12. The Navy has owned this property
since the early 1900's and is identified as the responsible party.

2.2. 4 H ghlights of Comunity Participation



In accordance with Section 113 and 117 of CERCLA, the Navy held a public comment period from
July 16, 1997 through August 15, 1997 for the proposed renedial action described in the
Feasibility Study for Site 12 and in the Proposed Pl an.

These docunments were available to the public in the Adm nistrative Record and infornation
repositories naintained at the Snoot Menorial Library, King George, Virginia: the Dahlgren
Laboratory General Library, Dahlgren, Virginia: and the Dahl gren Laboratory Public Record
Room Dahlgren, Virginia. Public notice was provided in The Freel ance Star newspaper on July
15, 1997 and a Public Meeting was held in the King George Admi nistration Building on August 6,
1997. No witten comments were received during the comment period and the comments and
responses provided during the Public Meeting are presented i n Appendi x B.

2.3 SCOPE AND RCLE OF RESPONSE ACTION SITE 12

Past waste burning operations at the site have contam nated subsurface soil and groundwater.
The Navy has deci ded to nanage the renediation of the site as a single unit. The proposed
renmedi al actions identified in this ROD address contam nation associated with Site 12, Chem cal
Burn Area, as identified in the Draft Final Rl Report, the Addendum Rl Report, and the
Feasibility Study (FS) Report for Site 12. Several alternatives for response actions for
contam nated nedia are identified in Section 2.6. The rationale for selecting one of those
alternatives as the renedy for this site is described in Section 2.7.

The sel ected renmedy uses air sparging/soil vapor extraction (AS/SVE) to renove 1,1, 1-
trichloroethane (1,1,1-TCA) fromthe groundwater and subsurface soils and to renove 1, 1-

di chl oroet hane (1, 1-DCA) from groundwater to achi eve renedi ati on goals. Should the AS/ SVE

t echnol ogy not be capabl e of achieving renediation goals within a reasonable tine frane, not to
exceed 30 years, the source of the contam nation, subsurface soils, shall be excavated and
appropriately disposed of at an offsite disposal facility. The remedy will reduce the potential
risk to the environment associated with 1,1,1-TCA and 1,1-DCA nigrating to Ganbo Oreek and

i npacting ecol ogical receptors. The selected renmedy will involve punping air into the

groundwat er through air sparging wells and withdrawing the volatilized contam nants through soil
vapor extraction wells.

The off-gas fromthe systemw || be nonitored to conply with applicable or relevant and
appropriate requirenments (ARARs).

This selected remedy is consistent with long-termrenedial goals for Site 12. The renedial
action will help to reduce the volune of wastes in soil and groundwater, thereby reducing the
principal threat to ecological receptors in Ganbo Greek fromthe mgration of subsurface soil
and groundwat er contam nants to sedi nents.

The remedy will not address surface water and sedinent at Site 12. Renediation of these nedia
will be deferred to the Ganbo Oreek Ecol ogi cal Study.

2.4 SUMVARY CF SI TE CHARACTERI STI CS

The Rl at Site 12 was conpleted in phases. Geophysical investigations and radiol ogical
investigations were initiated in 1993. Sanpling activities, consisting of soil sanpling,
surface water and sedi nent sanpling, and the installation and sanpling of groundwater nonitoring
wells, were conpleted in 1994. Additional R sanpling, consisting of additional surface and
subsurface soil sanpling and groundwater nonitoring activities were conpleted in 1996. The
results of the Rl are summarized bel ow.

2.4.1 Sour ces of Contam nation



Geophysi cal and hydrogeol ogi c investigations at Site 12 were conducted to identify disturbed
areas and burned netallic hardware and equi pnent, and to investigate the extent of the burn pit.
The results of the survey indicated the presence of netallic objects and ot her geophysica
anormalies in the pit. Based on groundwater and subsurface soil sanpling results, the source of
groundwat er contam nation is the wastes present in the Chemcal Burn Pit Figures 2-4 and 2-5
indicate the extent of the contamination in soils and groundwater above Prelimnary Remedi ation
Goal s (PRGs) respectively.
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2.4.2 Description of Contam nation

Soi |, groundwater, surface water, and sedi nent sanples were collected and anal yzed for a variety
of paraneters to determne the nature and extent of contamination at Site 12. The najor

contam nation concerns at Site 12 are associated with the former burn pit. Subsurface soil and
groundwat er have been inpacted by the waste disposal activities that occurred there. The
results of the sanpling and anal yses are presented bel ow.

Surface and Subsurface Soils

El evat ed concentrations (130 ng/ kg maxi nun) of chlorinated solvents 1,1, 1-TCA and

degradation products (i.e., 1,1-DCA and 1, 1-dichl oroethylene [1, 1-DCE]) and benzene. tol uene,

et hyl benzene, and xyl ene (BTEX) conpounds were detected in the subsurface soils within the
former pit. The detected concentrati ons of BTEX conpounds (0.001 to 4.2 ng/kg) were relatively
| ow conpared to chlorinated solvents. The extent of 1,1,1-TCA 1,1-DCA 1, 1-DCE, and BTEX
contami nation within the vadose zone soils appears to be limted to soils in the vicinity of the
approxi mate center of the forner pit Phthal ates, polynuclear aronmatic hydrocarbons (PAHs), and
el evated | evel s of arsenic (13 ng/kg), copper (611 ng/kg), lead (182 ng/kg), and zinc (419

ngy/ kg), as conpared to background levels, were also determned to be linted to the subsurface
soils in the vicinity of the pit at depths exceeding 3 feet bel ow ground surface (bgs).

Surface soils exhibited nuch | ower concentrations of volatile organi ¢c conpounds (VOCs) and
netals as conpared to the pit. PAHs (15-160 ug/kg) and pesticides (4.9-150 ug/kg) were al so
detected at | ow concentrations in surface soils.

G oundwat er

El evat ed concentrations (100,000 ug/L) of chlorinated solvents (1,1, 1- TCA and degradation
products) and toluene were al so detected in the brackish shallow aquifer. Federal naxi mum
contam nant levels (MLs) for 1,1,1-TCA 1,1-DCE, and tol uene were exceeded in severa

sanpl es. The hi ghest concentrations of VOCS (100,000 ug/L) were present in the bottom of the
shal  ow aqui fer (GM2-8D) at the pit. The concentrations of 1,1,1-TCA and rel ated conpounds
are lower (3.800 ug/L) in the upper portion of the shallow aquifer (GM2-8) and in downgradi ent
monitoring wells GM2-6 and GM2-9. The extent of 1,1, 1-TCA and degradation product

contam nation in the shallow aquifer may extend to Ganbo Creek. The closest well to Ganbo
Creek, GM2-7, contains trace levels of 1,1,1-TCA (4 ug/L). Free product was not found during
ei ther phase of the R investigation;, however, the highest concentration of 1,1, 1-TCA of 100, 000
ug/ L suggests that there is a high potential for Dense Non- Aqueous Phase Liquid DNAPL) to be
present at Site 12. Inorganics were also detected in Site 12 groundwater. Concentrations of

al um num (73,400 ug/L), cadmum (2.3 ug/L), chrom um (104 ug/L), iron (67,600 ug/L), lead (82.7
ug/ L), nanganese (1,040 ug/L), mercury (0.21 ug/L), thallium (5.3 ug/L), and zinc (270 ug/L)
exceed MCLs or Virginia Goundwater Standards or, in the case of |ead, exceeds the Federa



Safe Drinking Water Act action level of 15 ug/L
Surface Water and Sedi nent

1,1,1-TCA and degradation products were not detected in any of the surface water sanples
collected fromSite 12, but this failure to detect may have been due to volatilization and
dilution. Trace concentrations of 1,1,1-TCA and 1,2-DCE (total) were detected in Site 12

sedi nent sanples from Ganbo Creek. This trace contamination nay be the result of overland flow
of contamnants fromSite 12 soils or due to groundwater discharging to Ganbo Creek. Al though
Arocl or-1260 and nmercury were frequently detected in sedinent from Gnbo Creek, there is no
strong evidence that Site 12 is the sole source. Aroclor-1260 was detected only in surface soi
in 3 of |7 sanples at a nmaxi mum concentrati on of 150 ug/kg. The location of the sanple

contai ning the highest concentration of PCB is over 400 feet east of Ganbo Creek. Mercury was
detected in only one groundwater sanple and 2 of 17 surface soil sanples at concentrations |ower
than those detected in sedi nent sanples. This suggests that Arochl or-1260 and nercury detected
at Site 12 may not be the sole source of the sediment contam nation detected in Ganbo Creek.

2.4.3 Cont ami nant M gration

M nor |evels of contamnation were detected in the surface soils that surround Site 12. Rel ease
and transport of contami nation fromSite 12 surface soils nmay occur by volatilization and
particul ate em ssions during soil excavation, soil erosion, and fromleaching fromthe soil to
the groundwater. Leaching of contami nants fromthe surface soils and the subsurface soils
occurs predomnantly in a vertical direction. Precipitation infiltrating through the bumpit
does | each contami nants fromthe wastes. VOCs have been detected at high levels in the
groundwat er beneath Site 12

There is evidence that natural processes are causing concentrations of VOCs to decrease at the
site. In the absence of naturally occurring processes, and given the groundwater velocity
(approxi mately 300 feet per year), the el apsed period of tine since the |ast use of the Site 12
pit(approxi mately 10 years), and the distance to Ganbo Creek (approximately 500 feet), the
concentrations downgradi ent of the source should be significantly higher than current
concentrations. However, contam nant concentrations at downgradient nonitoring wells are
several orders of nmagnitude | ower then concentrations at the source. Natural processes

i ncludi ng dispersion, diffusion, sorption, abiotic degradation, and bi odegradati on typically
affect the novenent of contaminants within aquifers and nmay be responsible for the | ower
downgradi ent concentrations at Site 12. O these processes, sorption probably has the greatest
effect upon contam nant migration. Sortive processes near the source would cause the bul k of
contamination to remain relatively close to the source. Degradation of 1,1,1-TCA has apparently
led to the creation of daughter products such as 1,1-DCA and 1, 11- DCE t hrough anaerobi c
processes. There is, as of yet, no evidence of vinyl chloride, a by-product of 1.1-DCE
degradation. This may be due to chem cal oxidation and reduction conditions that are not
suitable for the native mcroorgani sns to degrade 1, 1-DCE further

2.5 SUMVARY CF SI TE RI SKS

The human health and ecol ogi cal risks associated with exposure to contamnated nedia at Site
12 were evaluated in the Rl Report Addendum The residential use scenario was not eval uated
because the current and anticipated future use of the site is industrial. Institutiona
controls will be inplenented to limt the site to future industrial use and excl ude shal |l ow
groundwat er use. Due to its brackish quality and productivity constraints, groundwater in the
shal l ow aqui fer is not a current source of drinking water and will not be used as one in the
future. Exposure to surface water is expected to be limted to fishernmen in boats on Ganbo
Cr eek.



An ecol ogi cal evaluation was al so perforned to evaluate potential threats to ecol ogi ca
receptors. A summary of the human health and ecol ogical risks associated with the site is
presented bel ow.

Because nmany contam nants have the ability to migrate fromone nmediumto another (e.g., soil to
groundwat er), assessing risks fromobserved | evels of contaminants is insufficient to eval uate
all the risks that may be presented at a site. Fate and transport nodeling was therefore
conpleted to determne if levels of Contam nants of Concern mght mgrate to other nedia and
present unacceptable future risks to potential receptors. Prelimnary Renedi ati on Goal s (PRGs)
were devel oped for COC s in all media to establish concentrations that woul d not produce
unaccept abl e ri sks.

2.5.1 Human Heal th R sks
Exposure Pat hways and Potential Receptors

Access to the base is currently restricted by fences and security guards. Onsite workers visit
Site 12 infrequently. These workers may be exposed to minor surface soil contam nation. Access
to Ganbo Creek, is unrestricted: however, it is rarely used for recreational purposes

Base workers, recreational users (adults and children on-site and on Ganbo Oreek adjacent to
Site 12), and construction workers were eval uated as potential receptors in the quantitative

ri sk assessnent Base workers and recreational users were considered for both current and future
conditions. Construction workers were evaluated for future conditions only. Base workers,
recreational users, and construction workers were evaluated for incidental ingestion of soil and
dermal contact with soil. In addition, adult recreational fishernen were quantitatively

eval uated for fish ingestion. Construction workers were eval uated for exposure to

surface/ subsurface soil (0 to 12 feet), while surface soil (0 to 2 feet) exposure was considered
for all other receptors. Potential exposure to groundwater by constructi on workers was not

eval uat ed because it was not considered to be a reasonabl e exposure scenario. |nhalation of
volatile em ssions and fugitive dust was evaluated qualitatively via a conparison of site data
to U S Environmental Protection Agency (EPA) generic soil screening levels for transfers from
soil to air. Inhalation exposure was considered to be relatively insignificant for industria
use.

Al t hough nmaxi mum detections of 1, 1-dichloroethene and benzene i n subsurface soil exceeded

Soi|l Screening Levels (SSLs), these chemcals are detected infrequently (i.e., in 3 out of 38
sanples). Direct contact with surface water and sedinent is not anticipated at the site because
i nhospitabl e conditions associated with Ganbo Creek nake direct contact unlikely. Human health
risks are within acceptable ranges for industrial use at Site 12

Exposure Assessnent

Al t hough various chemcals (i.e., VOCs, semvolatile organic compounds (SVQCs), and netal s)

were detected in the environnental nedia for Site 12, the list of contam nants of concern (CCOCs)
for the site is limted under the industrial use scenario. Arsenic was the only COC identified
for soil (surface and subsurface); the only COC for fish tissue was 1,1, 2, 2, -tetrachl oroet hane

Toxicity Assessnent
Cancer potency factors (CPFs) have been devel oped by EPA's Carci nogeni ¢ Assessnent G oup

for estimating excess lifetine cancer risks associated with exposure to potentially carcinogenic
chemcals. CPFs, which are expressed units of (ng/kg-day) -1, are nultiplied by the estimated



intake of a potential carcinogen, in ng/kg/day, to provide an upper-bound estimate of the excess
lifetine cancer risk associated with exposure at that intake level. The term "upper bound"
reflects the conservative estinmate of the risks calculated fromthe CPFs. Use of this approach
nmakes underestinmation of the actual cancer risk highly unlikely. Cancer potency factors are
derived fromthe results of hunman epi dem ol ogi cal studies or chrom c aninal bi oassays to which
ani mal -t o- human extrapol ati on and uncertainty factors have been applied

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to chem cals exhibiting noncarcinogenic effect. RfDs, which are
expressed in units ng/kg-day, are estinmates of lifetine daily exposure |evels for humans,
including sensitive individuals. Estimated intakes of chemcals fromenvironmental nedia (e.g.
the anmount of a chem cal ingested fromcontam nated drinking water) can be conpared to the

RfD. RfDs are derived from human epi dem ol ogi cal studies or aninal studies to which uncertainty
factors have been applied (e.g., to account for the use of aninal data to predict effects on
humans). These uncertainty factors help ensure that the RfFDs will not underestinmate the
potential for adverse noncarci nogenic effects to occur

Ri sk Characterization

Excess lifetinme cancer risks are determned by multiplying the intake level with the cancer
potency factor. These risks are probabilities that are generally expressed in scientific
notation (e.g., 1 x 10 -6). An excess lifetine cancer risk of 1 x 10 -6 indicates that, as a
pl ausi bl e upper bound, an individual has a one in one nillion chance of devel opi ng cancer as a
result of site-related exposure to a carcinogen over a 70-year lifetine under the specific
exposure conditions at a site

Potenti al concern for noncarcinogenic effects of a single contaminant in a single mediumis
expressed as the hazard quotient (HQ (or the ratio of the estinated intake derived fromthe
contam nant concentration in a given mediumto the contam nants reference dose). By adding

the H® for all contaminants within a nmediumor across all nmedia to which a given popul ati on may
reasonabl y be exposed, the Hazard Index (H') can be generated. The H provides a usefu
reference point for gauging the potential significance of nultiple contam nant exposures w thin
a single nmediumor across nedia.

Current Base Worker. The cumul ative hazard indices for ingestion of and dermal contact with
soils for Site 12, under industrial |land use conditions are |less than 1, which indicates that
there are no significant hazards associated with soils at Site 12. The cumul ative ingestion and
dermal contact increnental cancer risk is 5.6 x 10 -7, under a "reasonabl e maxi mum exposure"
scenario, well below EPA's target risk range of 1 x 10 -6 to 1 x 10 -4

Adult Recreational User. The cumnul ative noncancer hazard index (H') from exposure via

ingestion of and dernal contact with Site 12 soils, under industrial |and use conditions are
less than 1, as is the risk associated with the potential ingestion of fin fish. The cumulation
ingestion and dernal contact cancer risk is 7.4 x 10 -7 under a reasonabl e naxi mrum exposure
scenario, well below EPA's target risk range of 1 x 10 -6 to 1 x 10 -6

Child Recreational User. The cumulative hazard index and increnmental cancer risk associated
with ingestion and dermal contact exposure to surface and subsurface soil at Site 12 under
industrial land use scenario are 2.2 x 10 -2 and 1.3 x 10 -4 respectively under a reasonabl e
nmaxi mum exposure scenari o

Construction Wrker. The cumul ative hazard i ndex and incremental cancer risk associated with
i ngestion and dermal contact exposure to Site 12 soil under industrial |and use conditions are
5.2 x 10 -2 and 4.0 x 10 -7 respectively under a reasonabl e maxi num exposure scenari o



The incremental lifetine cancer risks for all receptors were less than than 1 x 10 -6 except for
t he reasonabl e maxi mum exposure (RME) child. The cancer risk for the RVE child (1.3 x 10 -6)
slightly exceeded 1 x 10 -6, but was within the EPA's target risk range, 1 x 10 -4 to 1 x 10 -6

Esti mated Hazard Indices (H's) for all receptors under industrial |and use conditions, were at
| east two orders of nmgnitude below unity (1.0), which indicates that there are no significant
hazards associated with soils at Site 12. Therefore, exposure to noncarcinogens in site nedia
is not expected to cause adverse health inmpacts for human receptors. Human health baseline
risks are not greater than the risk range, however action is being taken at Site 12 to protect
potential environnental receptors.

There are several aspects of uncertainty associated with the risk assessnent conducted at Site
12. Each is briefly discussed in this section. The major issues of uncertainty specific to

Site 12 are as foll ows:

Wi | e the USEPA recogni zes | ead as a B2 carcinogen, no cancer slope factor has been assigned

to this chemcal. Currently, risks associated with lead are estinmated in terns of predicted
bl ood lead levels in small children (ages 7 and under) by using the Integrated Exposure Uptake
Bi oki netic Mddel. Typically, |ead does not becone a significant risk factor unless the

concentrations exceed 400 ng/kg in residential soil (USEPA, 1994b) and 15 ug/L in drinking
water. Lead is not considered to be a COC for soil at the site since the maxi num det ect ed
concentrations of lead are Il ess than 400 ng/kg. Al though the nmaxi mumsite detection of lead in
groundwat er exceeds 15 ug/L, groundwater is not expected to be used as a potable water supply
because of brackish conditions and productivity constraints. No USEPA Region IIl COC
screening level is available for exposure to lead in fish. However, the maxi mum surface water
concentration for this chemcal (1.3 Ig/L) was well below the 50 ug/L Federal Anbient Water
Quality Criteria (AWQO) for the protection of human health (consunption of water and

organi sns). Future inpacts of groundwater contam nation on surface water are not expected to
result in exceedances of Federal AWQXC. Al though |ead was detected in a few historica
groundwat er sanpl es at concentrations exceeding the Federal AWQXC, dilution in the water body
woul d reduce groundwater inmpacts. Therefore, the potential risks associated with exposure to
this chem cal are considered to be m ninal

Because of the lack of toxicity criteria. USEPA Region IIl COC screening | evels could not be
calculated for a few chemcals detected in the soil and surface water at the site

(benzo(g, h,i)peryl ene, calcium magnesium sodium and potassiun). This nay lead to a slight
underestimati on of potential risks. However, the underestimation is expected to be m ninal
since overall exposure to PAHs is adequately addressed by the eval uation of other PAHs, and the
remai ning i norganics are essential nutrients, commonly detected in environnental nedia

Because of the relatively snall data set, the naxi mum surface water concentration was used to
assess potential RMVE risks for recreational users via fish ingestion. Consequently, the human
health risks associated with this exposure route may be overestimated since it is highly
unlikely that the true exposure concentration for surface water, to which a receptor is exposed
over the entire exposure period, is equal to the maxi num detection

In order to be conservative, analytical results for unfiltered surface water sanples were used
to estimate potential human health risks for fish ingestion. It is believed that data for
filtered sanples nmore closely approxi mates the bioavailable fraction of inorganic in surface
water than the unfiltered data. Therefore, estinmates of fish uptake based on unfiltered sanple
data for inorganics nmay result in overestinmates of fish tissue concentrations and the associ at ed
human health risks associated with fish consunption



The cal cul ated risks for the fish ingestion pathway are based on estinates of uptake from
surface water and do not account for the uptake of contam nants from sediment. Thus, the risks
for the fish ingestion pathway may be underestimated. Chenmicals present in sedinents, as
opposed to surface water, nay be of greater concern for bioaccunulation in fish. A presentation
of the sedinment results for Site 12 is provided in the Draft Final R Report, Volune 1, Section
9.4.4 (B&R Environnental, 1995).

2.5.2 Envi ronnental Eval uation

The intent of the baseline ecological risk assessnent (ERA) was to characterize potential
receptors and to estimate the potential hazard or risk to environmental receptors. Contani nant
pathways were identified to evaluate receptors potentially at risk. The ERA fol |l owed EPA

gui dance for perform ng ecol ogical risk assessnents and was approved by Region IIl, EPA s

Bi ol ogi cal Technical Assistance Goup (BTAG. The baseline ERA is described fully in the R
Report, and is briefly summarized here.

Anal ytical data conpiled fromthe R were anal yzed usi ng EPA Region |11 guidance for screening-
level risk assessnents and to determne environmental effects quotients (EEQ). Data was
reviewed for surface water, sedinment, and soil. Ecological receptors were assunmed to be

exposed to surface soil at Site 12 as well as to surface water and sedi nents sanpled from

adj acent portions of Ganbo Creek to the southwest and an unnaned tributary of Ganbo Creek

|l ocated east of the site. EEQ® were determ ned by conparison with standard gui delines such as
EPA Region 111, BTAG guidelines and Virginia water quality standards. These guidelines were
used to evaluate risks fromexposure to surface waters and sedinent. Simlar guidelines.
protective of terrestrial wildlife, were used to evaluate surface soil contam nation.
Prelimnary COCs (PCOCs) were selected for each exposure nedia by conparing maxi numsite
concentrations to screening values, which typically are conservative. COCs were selected from
PCOCs by conparing naxi numsite concentrations to prelinmnary renediation goals (PRGs).

Those chem cal s exceeding PRGs and potentially posing an actual risk to receptor popul ations
living on or near Site 12 were selected as COCs (Table 2-1). Decisions regardi ng whether or not
to renedi ate a contam nant were nade by conparing nmaxi numsite concentrations to

background | evel s, and by considering the frequency of detection, the likelihood that a source
exists on the site, and bioavailability. The risk managenent process involved the use of
information fromthe ecol ogical risk assessnent, and Table 2-1 presents the results of that
assessnent .

EEQs for contam nants found in surface water and sedinments are presented in the FS. The
concentration of surface soil contamnants at Site 12 do not pose an ecol ogical risk and do not
warrant renedi ation.

Copper in surface water and nmercury in sedinents remain a concern for ecological risk, but since
they do not appear to be solely related to Site 12, they will be considered in the Ganbo O eek
Ecol ogi cal Assessnent, along with the other netals and pesticides in sedinment, and PCBs in fish
tissue.

2.5.3 Devel opnent of Prelimnary Renediati on Goal s ( PRGs)

Contami nant fate and transport nodeling is used to evaluate the potential for COCs identified by
the human health and ecol ogi cal risk assessnent to migrate to other nedia and present
unacceptabl e risks. For exanple, contam nants present in soils could mgrate to groundwater or
be carried with precipitation to surface water or sedinents at a site.

In order to evaluate this potential, fate and transport nodeling was conducted for Site 12 using
the ECTran nodel. The nodel uses contam nant properties such as solubility, and site-specific



characteristics such as depth to groundwater, to predict acceptable levels of COCs in soil and
groundwat er that woul d be protective of surface water and sedinent. Regulatory criteria for
surface water and sedinent were used in the nodeling to develop PRGs for soil and groundwater
A conpl ete discussion of the use of nodeling and assunptions is presented in the Site 12 FS

Potential mgration of COCs evaluated for Site 12 by the ECTran nodel included

Surface soil to surface water via runoff

Surface soil to sedinent via runoff

Surface soil to surface water via groundwater
Subsurface soil to surface water via groundwater
Subsurface soil to sedinent via groundwater

G oundwater to surface water

G oundwat er to sedi nent

o O O OO O O

PRGs were devel oped by nodeling for the foll owi ng COCS:
<I MG SRC 97180H>

| nor gani cs

0 Al um num
Arsenic
Bari um
Chr om um
Copper
I ron
Lead
Manganese
Mer cury
Silver
Thal I'i um
Zinc

o OO OO OO OO OO

Vol atil e Organi ¢ conpounds
0 1,1-DCA

0o 1,1,1-TCA

0 Tol uene

Pesticides and G her O ganics

4. 4- DDD
4, 4- DDE
4, 4- DDT
Endrin Al dehyde

o O O O

This list includes COCs identified by the human health risk assessnent and nost of the netals
identified as COCs in the ecol ogical risk assessnent

The COCs that were not nodel ed were not attributable to Site 12 as a current source, or had
borderline toxicity potential, or were comon | aboratory contam nants, or had concentrati ons not
different frombackground levels. It was determ ned by nodeling that 1,1, 1-TCA was present in
subsurface soils at levels slightly above the PRG for the protection of sedinment via the

| eachate to groundwater to sedi ment exposure scenario. VOCs 1.1-DCA and 1.1.1-TCA were
identified at levels in groundwater exceeding PRGs for the protection of sedinment at the site



boundary.

Concentrations of the contam nants of concern in each nedi um of exposure are found in Tabl es
2-2, 2-3, and 2-4.



TABLE 2-2

SUMMARY OF SURFACE SO L PRGs - (mg/kg) - SITE 12
NSWCDL, DAHLGREN, VIRG NI A

Soi | Sanpling
Resul ts Prelimnary Renediation Coals

Range of Detected Protection of Protection of

Chem cal of Concern Val ues Sedi nent Surface Water
Organi cs
4, 4- DDT 0.0049 - 0.018 10.7 12.4
4, 4- DDD 0.014 - 0.031 2.00 4,73
4, 4- DDE 0. 037 9.76 21.1
Endri n Al dehyde 0. 0071 - 0.0097 0. 042 NA
1, 1- D chl or oet hane 0.003 - 0.028 0. 0818 832
1,1,1-Trichloroethane 0.001 - 0.220 0. 378 939
Tol uene 0.002 - 0.032 1.77 5,700
I norganics (total netals)
Al um num 3,890 - 17,400 20,000 (1) 309, 000
Arsenic 2.1 - 5.2 77. 4 5. 320
Bari um 27.9 - 65.5 300 (1) 29. 300
Chr om um 5.5 - 28.1 409 809
Copper 4.1 - 12.9 298 587
Iron 5,460 - 21, 800 32,100 521, 000
Lead 7.9 - 92.4 241 5,430
Manganese 17 - 116 475 19, 800
Mer cury 0.04 - 0.36 0.785 2.43
Silver 0.52 - 3.6 4.09 51.1
Thal I'i um 1.1 NA 809
Zinc 15.8 - 44.7 453 15, 600

NA Not Applicable.

1 The PRG is based on the upper range of the background concentration for the NSWCDL site
or for the Maryland Coastal Plain (B&R Environnmental, 1995), whichever is higher. Al soil
containing concentrati ons above this value will be considered site related and will be
considered for renediation. Al soils with concentrations below this value will be
considered naturally occurring.



TABLE 2-3

SUMVARY OF SUBSURFACE SO L PRGs - (ng/kg) - SITE 12
NSWCDL DAHLGREN, VI RG NI A

Soil Sanpling Results
Range of Detected

Chem cal of Concern Val ues

Organi cs
4, 4- DDE 0. 017
Benzene 0.014 - 2

1, 1- D chl or oet hane 0.003 - 10

1, 1- D chl or oet hene 0.004 - 0.78
1,1,1-Trichl oroethane 0.003 - 130
Endri n Al dehyde 0.011 - 0.028
Tol uene 0.00 - 1.1

I norganics (total ne Is)
Al um num 1,530 - 14.900
Arsenic 1.3 - 13.4
Bari um 55 - 141
Cadm um 32.1

Chr om um 3.1 - 58.3
Copper 1.9 - 611
Iron 1, 540- 33, 200
Lead 1.9 - 182
Manganese 2.9 - 64
Silver 1.6 - 15.5
Zinc 3.4 - 419

Shaded COC whi ch exceeds PRGs.
NA Not appli cabl e.

Prelimnary Renediation Goals
Prot ection of Prot ection of

Surface Water Sedi ment
>1.0 x 10 6 >1.0x 10 6
292 12.2
1, 300 63.0
2,060 859
1, 180 39.5

NA NA

>1.0 x 10 6 >1.0 x 10 6

>1.0 x 10 6 >1.0 x 10 6

664, 000 25, 600
>1.0 x 10 6 7,270
550, 000 3,490
88, 100 136, 000
78, 400 99, 600
>1.0 x 10 6 >1.0 x 10 6
>1.0 x 10 6 347, 000
>1.0 x 10 6 157, 000
NA 1,350
>1.0 x 10 6 149, 000



TABLE 2-4

SUMMARY OF GROUNDWATER PRGs - (1g/L)
NSWCDL DAHLGREN, VI RG NI A

Prelimnary Renediation Coals
Range of Detected

Val ues Protection of Protection of
Cheni cal of Concern (Al Sanpling Results) Surface Water Sedi nent
O gani cs
Endrin Al dehyde 0.19 NA 1.83
RDX 1.2 - 4.7 NA NA
1,1, 2, 2-Tetrachl or oet hane 2 NA NA
1, 1- D chl or oet hane 1.1 - 11,000 201, 000 9, 650
1, 1- D chl or oet hene 1- 6,200 1, 830, 000 75, 600
1,1, 1-Trichl or oet hane 1 - 100, 000 208, 000 5, 320
Tol uene 2 - 1,700 >1.0 x 10 9 354, 000, 000
I norgani cs (total and dissol ved
net al s)
Al um num 22.6 - 73,400 >1.0 x 10 9 >1.0 x 10 9
Arsenic 1.75 - 19.6 3, 140, 000 122, 000
Bari um 9 - 438 19, 500, 000 26, 600
Cadmi um 0.8 - 2.3 1, 250, 000 7, 800
Chrom um 4 - 104 542, 000 832, 000
Copper 3 - 93.45 250, 000 320, 000
Iron 29 - 67,600 839, 000, 000 8, 410, 000
Lead 1.3 - 82.7 10, 100, 000 60, 700
Manganese 4.7 - 1,040 16, 800, 000 494, 000
Mer cury 0.21 2,150 788
Sel eni um 4.2 90, 000 11, 500
Thal I i um 5.3 901, 000 NA
Zinc 13 - 270 16, 300, 000 339, 000

Shaded COC whi ch exceeds PRGs.
NA Not applicabl e.

Exposur e Pat hways

The exposure pat hways consi st of dernal absorption and ingestion of chemcals fromsoil,
sedi ments, and surface water.

Exposure Assessnent

Si x constituents in sedinent, five constituents in surface water, and seven inorganics in
surface soils were identified as COCs for ecological receptors (Table 2-1). The EEQ for each of
these contam nants was determned to be greater than 1. The EEQ for each of the other

contam nants was determned to be | ess than one.

Potenti al Receptors
The organisns nost likely to be receptors include mce, voles, rabbits, earthworns, other

ground insects, fish, and a variety of birds. Because of the open nature of Site 12 and the
variety of nearby habitats, Site 12 is likely to have a great diversity of wildlife.



Ri sk Characterization

Several inorganics in the sedinent at Site 12 nay represent a potential risk to ecol ogica
resources (Table 2-1). However, sedinent renediation was deferred to the Ganbo O eek

Ecol ogi cal Study. Surface water and sedinment nonitoring will be part of the selected renmedy to
ensure that excessive risks do not exist and that the source control renedy is effective
Model i ng was al so perfornmed to determine potential risks associated with contam nant mgration
fromsurface soils, subsurface soils, and groundwater to exposure points in Ganbo Creek. It
was determined that 1,1,1-TCA and 1, 1-DCA i n subsurface soils and groundwater pose a

potential risk to ecol ogical receptors in sedinment (Tables 2-3, 2-4). Table 2-2 indicates that
surface soils do not pose a risk to surface water and sedinment at Site 12

2.6 DESCRI PTI ON OF ALTERNATI VES
Based on an evaluation of site conditions, potential risks, and legal requirenents for Site 12

three renedi ation goals were identified to protect the public frompotential future health
risks, as well as to protect the environnent:

o

Conpliance at Site 12 with contam nant-specific, |ocation-specific, and
action-specific Federal and Conmonweal th of Virginia ARAR and to be
consi dereds (TBC).

Renmove 1,1, 1-TCA until concentrations are no nore than 39.5 ng/kg in
subsurface soils in the source area, thereby preventing 1,1, 1-TCA from
mgrating to sedinents via groundwater and causi ng adverse effects in
ecol ogi cal receptors.

o

Renove 1,1-DCA and 1,1, 1-TCA until concentrations are no nore than 9,650

ug/L and 5,320 ug/L, respectively, in groundwater in the former burn pit area
and thereby prevent themfrommgrating to sedi ments and causi ng adverse
effects in ecological receptors.

o

A detail ed analysis of the possible renedial alternatives for Site 12 is included in the Site 12
Feasibility Study report. The detailed analysis was conducted in accordance with the EPA
docunent entitled Quidance for Conducting Renedi al |nvestigations and Feasibility Studies under
CERCLA and the National O Hazardous Substances Pol |l ution Contingency Plan (NCP).

The following institutional controls are part of every alternative except the No Action
alternative, and shall be undertaken within 90 days of conpletion of renedial construction: a
real property description notation, Base Master Plan notations, and limted site access. Signs
shal | be posted which state that hazardous substances are present. Signs shall be renoved at
the conpletion of the renmedy. The Base Master Plan shall note the area as one in which

resi dential devel opnment can not occur, shallow groundwater can not be used, and site access
shall be limted. A notation shall be filed in the real property file naintained at EFA Ches
for this site indicating the extent of the area and the fact that solid wastes are present. The
institutional controls shall also include the following: Wthin 90 days after conpletion of the
remedy, the Navy shall produce a survey plat prepared by a professional |and surveyor registered
by the Commonwealth of Virginia indicating the |ocation and di nensions of disposal area and the
extent of groundwater contam nation. Mnitoring well |ocations shall be included and identified
on the survey plat. The plat shall contain a note, promnently displayed, which states the
owner's future obligation to restrict disturbance (excavation or construction) of the property;
post-closure use of the property shall prohibit residential use, access or use of groundwater
underlying the property for any purpose except nonitoring, and shall not disturb the function of
the nonitoring systens. The owner of the property shall submit the survey plat to the | oca



recording authority when closure is conplete. |f and when the property is transferred out of
t he Federal governnent the deed (or sone other instrunent which is nornally exam ned during
title search at the local land recording authority) shall contain the survey plat, a notation
noti fying any potential purchaser of the property that the | and has been used to manage solid
waste, and an appropriate deed restriction

A summary of the renedial alternatives which were devel oped to address contami nation
associated with Site 12 is presented bel ow.

Alternative 1 - No Action

The No Action alternative is required under the Conprehensive Environnental Response,
Conpensation, and Liability Act (CERCLA). Under this alternative, no actions would be taken to
reduce the toxicity, nmobility, or volume of the contami nated soil or groundwater at Site 12
Alternative 1 serves as a baseline against which the effectiveness of other alternatives is
measur ed

Alternative 2 - Long-Term Monitoring (Goundwater); Long-Term Mnitoring or Excavate
Source, Ofsite Disposal (Subsurface Soils); Institutional Controls (G oundwater and Soils)

Descri ption:

Under this alternative, institutional controls as outlined above, shall be inplenented to
elimnate or reduce pathways of exposure to 1,1,1-TCA in subsurface soils, and 1,1, 1-TCA and
1, 1-DCA i n groundwat er

G oundwat er contam nants (1,1,1-TCA and 1,1-DCA) in the shall ow aquifer shall not be treated

but allowed to degrade over tine through natural biodegradati on and chemi cal deconposition
processes. Due to its brackish quality and productivity constraints, groundwater at Site 12 in
the shallow aquifer is not a current source of drinking water and shall not be used as one in
the future. Institutional controls shall be inplemented to prevent the use of groundwater at the
site for drinking water purposes.

G oundwat er, surface water, and sedinent shall be nonitored to ensure that dispersion/dilution
abiotic degradation and intrinsic biorenediation of 1,1,1-TCA and 1, 1-DCA are occurring
Quarterly sanpling for VOCs, SVCCs, biodegradation paraneters, and nmetals shall be

perforned. A site reviewincluding long-termnonitoring costs shall be conducted every 5 years
for 30 years to evaluate the site status and provide direction for further action, if necessary.

It is noted that concentrations of nmetals in groundwater (chrom um copper, iron, and lead) are
significantly el evated above background |l evels. SVOCs were al so detected above background
levels in sonme instances. Despite the fact that nodeling has not indicated a potential threat
to ecological receptors fromnetals and SVOCs in surface water or sedinents, nonitoring shall be
conducted to neasure concentrati ons of these constituents in groundwater, surface water, and
sedinents. Long-termnonitoring or the excavation and offsite disposal of subsurface soils in
the source area may be considered. The effectiveness of natural processes shall be eval uated
during the 5 year review period provided under CERCLA. Soil renoval would elimnate VOCs, and
DNAPL that woul d eventually migrate to groundwater and speed up the natural processes
Subsurface soils in the vicinity of the forner burn pit shall be excavated if PRGs (Tables 2-2
2-3, and 2-4) are not achieved within a reasonable tine, not to exceed 30 years, and shall be
transported to an appropriate facility for disposal. Under this alternative, it is assuned that
soils will be characterized as nonhazardous waste. However, if |land disposal restrictions
(LDRs) are exceeded, the soils would be considered a characteristic hazardous waste under the
Resour ce Conservation and Recovery Act (RCRA). The additional costs that would be incurred to



incinerate the soils at an approved offsite facility are described in Alternative 3B. The area
of the source is estimated to be 2,500 square feet, extending to a depth of approxinmately 8
feet. The total volune to be renoved is estimated to be 740 cubic yards, and the area shall be
backfilled with clean soil.

During excavation, the potential for erosion shall be mnimzed by follow ng erosion and
sedi nent control best nanagenent practices. Habitat alteration shall be mninal.

The costs for this alternative are:

Esti mated Capital Cost: $0 for long-term nonitoring;

$520, 000 for offsite nonhazardous waste landfilling
Esti mat ed Annual O8M Cost : $43, 500
Esti mat ed 30-year Present Worth: $1,178,000 for |ong-term nonitoring;

$1, 698, 000 for offsite nonhazardous waste landfilling
Tine to | npl enent Less than one year

Alternative 3A - Punp, Treat, Discharge to Ganbo OGreek (G oundwater); Long-Term
Moni toring (Subsurface Soils); Institutional Controls (G oundwater and Soils)

Descri ption:

This alternative consists of three major conponents: (1) groundwater extraction, (2) onsite
groundwat er treatnent/di scharge to Ganbo Creek, and (3) institutional controls.

A groundwat er extraction and treatnent systemwould be installed to capture VOC contami nants

by restricting mgration of the groundwater in the shallow aquifer. Contam nated groundwater
mgrating within the shallow aquifer and fromSite 12 woul d be captured prior to its discharge
into Ganbo, Creek. Due to its brackish quality and productivity constraints, groundwater in the
shal l ow aqui fer is not a current source of drinking water and will not be used as one in the
future.

For costing purposes, the groundwater extraction systemwould consist of six wells, punping at
an aggregate rate of 40 gallons per mnute (gpn), located at the source and within the

downgr adi ent boundari es of the plune. Extracted groundwater would be punped to a newy
constructed, centrally located treatnent system For costing purposes, the treatnment system
woul d consist of the followi ng processes: equalization, iron oxidation and pH adj ustnent,
clarification, sand filtration, air stripping and sludge handling. Treated groundwater woul d
then be discharged to Ganbo Creek fromthe treatnment plant

Wil e there would be no air enmissions controls on the air stripper and initially up to 25 pounds
per day of VOCs renoved fromthe groundwater woul d be expected to be vented to the atnosphere

em ssions at these |evels would be expected to be short termduring the installation and pil ot
testing of the system Long-termoperation of the systemwould be controlled to address the
EPA's Office of Solid Waste and Energency Response (CSWER) Directive 9355.0-28 Ilimt of

15 pounds per day VOCs for air em ssions from Superfund renedi al actions. Based on the fact

that the closest potential receptors are over 2,000 feet fromSite 12, it is not likely that
excess human health risks woul d be experienced. |In addition, prior to inplenentation, a risk
assessnent woul d be conducted to denonstrate that no excess hunman health risks would result from
the em ssions

Cont ami nat ed subsurface soils would be addressed through natural processes such as |eaching
to groundwater, volatilization, and degradati on.



Institutional controls, as outlined above, shall be inplenented to elimnate or reduce pathways
of exposure to contam nants at the site

In addi tion, groundwater, sedinent, and surface water nonitoring shall be conducted. It is
noted that concentrations of netals in groundwater (chrom um copper, iron, and |ead) are
significantly el evated above background | evels. SVOCs were al so detected above background
levels in some instances. Despite the fact that nodeling has not indicated a potential threat
to ecological receptors in surface water or sedinments, nonitoring shall be inplenented to
measure concentrations of these constituents.

This renedi ation alternative would operate for 12 years. Annual O8M Costs include nonitoring

costs, which would occur every 5 years for 20 years. Mnitoring for 20 years is considered a

sufficient period of tine to nonitor site conditions in view of the length of tine required to
conpl ete the renediation of the site under this alternative.

The costs for this altenative are:

Estimated Capital Cost: $2, 212, 000

Esti mat ed Annual O8M Cost : $140, 000

Esti mat ed 30-year Present Wrth: $4, 328, 000

Tine to | npl enent: Less than one year

Alternative 3B - Punp, Treat, Discharge to Ganbo Oreek (G oundwater); Excavate Source,
Ofsite Disposal or Ofsite Incineration and D sposal (Subsurface Soils); Institutiona
Controls (G oundwater and Soil s)

Descri ption:

This alternative has four major conponents: (1) groundwater extraction, (2) onsite groundwater
treatnment/di scharge to Ganbo Creek, (3) excavation of source area with offsite disposal, and (4)
institutional controls. The groundwater treatnent conponent would be the same as Alternative
3A

Cont am nat ed subsurface soil at the source area exceeding renediation goals woul d be

excavat ed, based on COC | evels, and transported offsite for disposal at a suitable facility.

The soil mght require treatment to achieve LDRs prior to landfilling if determined to be a RCRA
characteristic waste. The area of the source is estinated to be 2,500 square feet, extending to
a depth of approximately 8 feet. The total volune of soil to be renoved is estimated to be 740
cubic yards. The excavated area would be backfilled with clean soils. Because soils to be
excavat ed have not been characterized for disposal purposes, costs that have been devel oped

i ncl ude di sposal as nonhazardous waste and as hazardous waste (incineration).

During excavation, the potential for erosion will be mnimzed by follow ng erosion and sedi ment
control best nanagenent practices. Habitat alteration will be mninal.

The institutional controls, as outlined above, shall be inplenented. In addition, groundwater
sedi nent, and surface water nonitoring shall be conducted. It is noted that concentrations of
nmetals in groundwater (chrom um copper, iron, and lead) are significantly el evated above
background | evels. SVQOCs were al so detected above background |l evels in sone instances

Despite the fact that nodeling has not indicated a potential threat to ecol ogical receptors in
surface water or sedinents, nonitoring shall be inplenented to neasure concentrations of these
constituents.



This renmedi ation alternative would operate for 12 years. Annual O8M costs include nonitoring

costs, which would occur every 5 years for 20 years. Mnitoring for 20 years is considered a

sufficient period of tine to nonitor site conditions in view of the length of tine required to
conpl ete the renediation of the site under this alternative.

The costs for this alternative are:

Esti mated Capital Cost: $2, 732,000 for offsite nonhazardous waste |andfilling;
$3, 420,000 for offsite incineration (including groundwater
renmedi ation for both options).

Esti mat ed Annual O8M Cost : $140, 000/ yr

Estimated 30-year Present Wirth: $4,848,000 for offsite nonhazardous waste |andfilling;
$5, 536, 000 for offsite incineration (including groundwater
renmedi ation for both options).

Tine to | npl enent: One to two years

Alternative 3C - Punp, Treat, Discharge to Ganbo Oreek (G oundwater); Excavate Source,
Onsite Thernmal Treatnent/Backfill (Subsurface Soils); Institutional Controls (G oundwater
and Soil s)

Descri ption:

This alternative consists of four major conponents: (1) groundwater extraction, (2) onsite
groundwat er treatnent/di scharge to Ganbo Creek, (3) excavation of source area soils with onsite
thernmal treatnent and (4) institutional controls. The groundwater treatnent conponent would be
the same as in Alternative 3A

Cont am nat ed subsurface soil in the vicinity of the forner burn pit exceeding renediation goals
woul d be excavated, based on COC |l evels. Followi ng excavation, the soils would be treated
onsite. The soils would be screened prior to treatnment using size separation and
crushi ng/ grinding techniques, then treated using | owtenperature thermal desorption. The
throughput is expected to be an estinmated 18 tons per day. The area of the source is estinated
to be 2,500 square feet extending to a depth of approxinmately 8 feet. The total volunme of soi
to be renoved is estimated to be 740 cubic yards. The treated excavated soils would then be
used as backfill.

During excavation, the potential for erosion will be mnimzed by follow ng erosion and sedi ment
control best nanagenent practices. Habitat alteration will be mninal.

The institutional controls, as outlined above, shall be inplenented. In addition, groundwater
sedi nent and surface water nonitoring shall be conducted. It is noted that concentrations of
nmetals in groundwater (chrom um copper, iron, and lead) are significantly el evated above
background | evels. SVQOCs were al so detected above background |l evels in sone instances

Despite the fact that nodeling has not indicated a potential threat to ecol ogical receptors in
surface water or sedinents, nonitoring shall be inplenented to neasure concentrations of these
constituents.

This renedi ation alternative would operate for 12 years. Annual O8M costs include nonitoring

costs, which would occur every 5 years for 20 years. Mnitoring for 20 years is considered a

sufficient period of tine to nonitor site conditions in view of the length of tine required to
conpl ete the renediation of the site under this alternative.



The costs for this alternative are:

Estimated Capital Cost: $2,212. 000
Esti mat ed Annual O8M Cost : $140, 000/ yr
Esti mat ed 30-year Present Wrth: $4, 328, 000
Tine to | npl enent: (One to two years

Alternative 4 - Air Sparging/Soil Vapor Extraction (G oundwater and Soils); Institutiona
Controls (G oundwater and Soil s)

Descri ption:

This alternative involves air sparging/soil vapor extraction (AS/ SVE) and institutiona
control s.

An AS/ SVE systemshall be installed in the source area (see Figure 2-4 and Figure 2-5) to
address the potential presence of DNAPL and to volatilize VOCs in the subsurface soils and
groundwater in the shallow aquifer. Due to its brackish quality and productivity constraints
groundwater in the shallow aquifer is not a current source of drinking water and will not be
used as one in the future

The air sparging systemshall consist of at least two air injection wells in the source area.

The vapor extraction systemshall consist of at |east two vapor extraction wells located in the
source area (see Figure 2-4 and Figure 2-5) and al ong the downgradi ent boundaries of the plune,
as defined by the groundwater nonitoring well network. The air sparging wells shall be placed
approxi mately 30 feet apart, and the extraction wells shall be placed m dway between the air
sparging wells. The systemshall be designed to accormbdate up to six additional AS wells and
seven additional SVE wells to address the potential need for future expansion of the system
Extracted vapors shall be nonitored to ensure conpliance with EPA and Virgi nia ARARs and

TBCs and di scharged to the atnosphere. Wiile there will be no air em ssion controls on the

AS/ SVE system and initially up to 25 pounds per day of VOCs renoved fromthe groundwater is
expected to be vented to the atnosphere, enmissions at these |levels are expected to be short-term
during the installation and pilot-testing of the system

Long-termoperati on of the systemshall, if needed, be controlled to neet the CBVEER Directive
9355.0-28 limt of 15 pounds per day VOCs for air em ssions from Superfund renedial actions.
Controls may include reducing air flowinto the aquifer, the use of carbon adsorption, or other
nmeans acceptable to EPA and VDEQ Based on the fact that the closest potential receptors are
over 2,000 feet fromSite 12, it is not likely that excess hunman health risks will be
experienced. In addition, prior to inplenmentation, a risk assessnent shall be conducted to
denonstrate that no excess human health risks would result fromthe enissions

The institutional controls, as outlined above, shall be inplenented. In addition, groundwater
sedi nent, and surface water nonitoring shall be conducted. It is noted that concentrations of
nmetals in groundwater (chrom um copper, iron, and lead) are significantly el evated above
background | evels. SVQOCs were al so detected above background |l evels in sone instances

Despite the fact that nodeling has not indicated a potential threat to ecol ogical receptors in
surface water or sedinents, nonitoring shall be inplenented to neasure concentrations of these
constituents.

This renedi ation alternative shall operate for 12 years. Annual O8M costs include nonitoring
costs, which shall occur every 5 years for 20 years.



The costs for this alternative are:

Estimated Capital Cost: $293, 000

Esti mat ed Annual O8M Cost : $73, 000/ yr

Esti mat ed 30-year Present Wrth: $1, 393, 000

Tine to | npl enent: One to two years
2.7 SUWMARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

The remedial alternatives described in Section 2.6 were evaluated in the Feasibility Study
against nine criteria identified in the NCP, as presented bel ow.

2.7.1 Threshold Criteria
Overal|l Protection of Human Health and t he Environnent

To be protective of ecological receptors in the environnment the followi ng Renedial Action
Obj ectives (RAGs) have been devel oped for Site 12 soil and groundwater to address the
primary exposure pathways:

0 Renove 1,1,1-TCA until concentrations are no nore than 39.5 ng/kg in subsurface soils in
the source area, thereby preventing 1,1, 1-TCA frommgrating to sedinents via groundwater
and causi ng adverse effects in ecol ogical receptors.

0 Renove 1,1-DCA and 1,1, 1-TCA until concentrations are no nore than 9,650 Ig/L and
5,320 Ig/L, respectively, in groundwater in the fornmer burn pit area, and thereby prevent
themfrommigrating to sediments and causing adverse effects in ecol ogical receptors.

Alternative 4 provides the highest |evel of overall protection of hunman health and the

envi ronnent because renedi ati on goals woul d be achi eved qui cker and nore efficiently than
the other alternatives. Alternatives 3A, 3B, and 3C woul d be protective of the environnent,
however the tinme frame for renediation is less certain than Al ternative 4.

Institutional controls will [imt the use of groundwater and any future residential use of the
site. Long-termnonitoring of groundwater, surface water, and sedinents will also ensure overal
protection of human health and the environnent. Alternative 2 would be protective of human
health and the environnment but the renediation tine would require an extended nonitoring
period. Alternative 1 would not be protective of the environnent because no neasures are
taken to achieve RAGs for the site.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs)

Alternative 4 would conply with all ARARs and To Be Considered (TBC) and in addition shal

limt the types and anounts of wastes generated and treated materials to be handl ed, thereby
limting potential exposures and reduci ng additional ARARs. Alternatives, 3A 3B, and 3C

woul d conply with TBCs and ARARs, however achieving the ARARs is |less certain and shal

require nore tine. Alternative 3A would not require conpliance with any soil-di sposal ARARs.
The offsite disposal options under Alternative 2 and 3B would require conpliance with RCRA

I and di sposal requirenments. Alternative 2 would conply with renedi ati on goals for protection of
ecol ogi cal receptors, however long-termnonitoring will be required. Aternative 1 will not
achi eve renedi ation goals for protection of ecological receptors, nor neet all the ARARs and
TBC.



2.7.2 Primary Balancing Oriteria
Reduction of Toxicity, Mbility, and Vol ume

Alternatives 3A, 3B, 3C, and 4 would not achieve a significant reduction of toxicity, nobility,
or volune of contam nants through treatnent because VOC s woul d be di scharged to the

atnmosphere. Alternative 4 does not increase the volune of wastes, while Alternatives 3A 3B,
and 3C woul d increase the vol une of wastes by an estinated 500 pounds per week (wet

wei ght) of dewatered sludge from groundwater treatnent woul d be generated and need

di sposal offsite. The offbase landfilling option under Alternatives 2 and 3B would rel ocate the
waste, the offsite RCRA incineration option under Alternative 3C would treat the soils by
desorbing VOCs for eventual recycling or destruction offsite. Alternatives 1 and 2 woul d not
achi eve reduction in toxicity, nmobility, or volunme through active treatnent of VCCs.

Long-term Ef f ecti veness

Alternative 4 would renmove VOCs fromboth soils and groundwater to achi eve RAGs faster and

nore efficiently than the other alternatives, and therefore would be the best alternative for
long-termeffectiveness. In Aternative 4, the use of air sparging has the potential to be nore
effective in renoving VOC s and treating DNAPLs than sinple punp and treat alternatives.
Alternatives 3A, 3B, and 3C would be effective in the | ong term because renedi ation goals for
the environnment coul d be achieved, after sone tine. It should be noted that A ternatives 3A
and of fbase landfilling options under 2 and 3B woul d be | ess effective than Alternative 4
because the source area would be either left in place in Alternative 3A or nerely relocated to
an offsite location. However, under the RCRA incineration option under Alternatives 2 and 3B,
and for Alternative 3C, the source soils would be treated for renoval of COCs. Alternative 3B
woul d be nore effective than 3A because the renoval of contam nated soils in 3B would reduce the
nmagni tude of residual risks to a greater degree than in 3A. Aternative 2 depends on natural
processes and nonitoring to be effective in preventing the mgration of COCS into the
environnent. Attainnment of renediation goals would be prolonged if DNAPL is present, and the
data indicate that DNAPL is, nost likely, under the Chemcal Burn Pit. Aternative 2 would
depend on the inplenentation of renedial actions (i.e., soil excavation and renoval) as
appropriate if natural processes failed to neet renediation goals. Al so, Aternative 2 wuld
depend on long-terminplenentation of institutional controls for its effectiveness. Alternative
1 woul d not be effective in the long termbecause RAGs woul d not be achi eved and there woul d

not be a nechanismin place to ensure protection of the environnent.

Short-term Effecti veness

Alternative 4 woul d have the best potential for short-termeffectiveness, because the AS/ SVE
systemtakes less tinme to reach renediation goals and is nore efficient than the other
alternatives. Aternative 4, the contaninanted soils would be renediated in-situ, while
Alternatives 3A, 3B, and 3C woul d require excavation to treat the soils, therefore Alternative 4
woul d have rel atively fewer concerns for exposure to contam nants. Renedi ation under
Alternatives 3A, 3B, and 3C would require |onger periods of operation in order to achi eve RAGCs,
and woul d have additional concerns with respect to producing treatnment residuals for disposal,
and the need to discharge large quantities of treated water. Alternative 3C would have
concerns associated with worker protection during treatnent of soils onsite, although
appropriate personal protective equipnment and site nonitoring will reduce the risk.
Alternatives 3B and 2 woul d have additional concerns as associated with potential exposure
during the excavation and offsite transport of source soils. Transport vehicles would be
covered to reduce spillage and control dust. Although the source would be left in place in
Alternative 3A the duration for attainnent of renediati on goals would be conparable to

Al ternatives 3B and 3C, in which the contam nated soils woul d be renoved and/or treated.



Alternative 2 would not be effective in the short-term because natural processes require a |ong
period of time. However, nonitoring would provide a nechanismto take further action to
mtigate adverse inpacts to sedinents. The excavati on and di sposal option under Alternative 2
woul d provide a neasure of short-termeffectiveness. Aternative 1 would not be effective in
the short term because RAGCs woul d not be achieved and the potential for sedinents to be
adversely inpacted would remain.

Inpl emrentability

Alternative 3A, 3B, 3C, and 4 would have simlar inplenentability concerns. Alternative 4
woul d not have the del ays associated with adm nistrative negotiations with the Commonweal th

of Virginia for discharges of treated groundwater to Ganbo Creek, however, a pilot-scale
treatability study will delay full inplenentation. Al equipnent and services woul d be

avail able for AS/SVE inplenentation. Alternatives 3A, 3B, and 3C would all have comon
inplenentability issues with the groundwater renedi ati on system such as the need to conduct
bench-scal e treatability studies and, in addition, the need to negotiate with the Commonweal th
of Virginia for discharge standards to Ganbo CGreek. Al equi pnent, services, and disposal
facilities would be available for groundwater renediation. Alternative 3A would have no
inplenentability concerns for soil remediation. Alternative 2 and 3B woul d i nvol ve excavation
and offsite transport of contam nated soils. For these alternatives, the soil mght require
treatnent to achieve LDRs prior to landfilling if determned to be a RCRA characteristic waste.
Alternative 3C woul d have the greatest inplenentability concerns with regard to the excavation
of source soils and onsite treatnent. These concerns would include the need for trained
personnel onsite, access to utilities, and bench-scale treatability studies. Alternative 2
woul d have inplenentability concerns, such as excavation, transportation, and di sposal issues,
associated with source renoval. Alternative 1 requires no inplenentation.

Cost

Alternative 4 would be the nost cost effective renedy for active renediation. The tine to
conpletion for Aliternative 4 would be nmuch shorter than the other alternatives, thereby reducing
&M costs. Aternative 4 would have relatively |low capital costs, as conpared to the punmp and
treatnent alternatives. Capital costs would be relatively high for Alternatives 3A 3B, and 3C.
Q&M costs would all be simlar for Alternatives 3A, 3B, and 3C. Alternative 2 would have | ow
capital costs associated with the source renoval option. Alternative 2 would have relatively

| ow O&M costs conpared to the other alternatives. There would be no capital costs and no O&M
costs associated with Alternative 1.

The | east to nobst expensive alternatives, based on estinmated net present worth, are $0
(Alternative 1), $1,178,000 or $1,698,000 (A ternative 2), $1,393,000 (Alternative 4),

$4, 328,000 (Alternative 3A), $4,328,000 (Alternative 3C), and $4, 848,000 or $5, 536, 000,
dependi ng on the disposal alternative chosen (Alternative 3B).

2.7.3 Modi fying Oriteria

St at e Accept ance

The Virginia Departrment of Environmental Quality, on behalf of the Commonweal th of Virginia,
has reviewed the information available for this site and has concurred with this ROD and the
sel ected renedy identified bel ow

Communi ty Acceptance

Communi ty Acceptance summari zes the public's general response to the alternatives described



in the Proposed Plan and the Feasibility Study. No witten coments were received during the
thirty-day comment period which began on July 16, and ended on August 15, 1997. There were
no coments or questions received at the Proposed Plan Public Meeting held on August 6

1997. The background on Comunity invol venent is included in the Responsiveness

Summary, Section 3.0 of the ROD.

2.8 THE SELECTED REMEDY

The selected renedy for Site 12 is Alternative 4 which involves the installation of an AS/ SVE
systemto address the potential presence of DNAPL and to volatilize VOCs in the subsurface
soils and groundwater in the shallow aquifer and inplenentation of institutional controls to
limt the site to future industrial use and to exclude shall ow groundwater use. Surface water
and groundwat er shall continue to be nonitored

The naj or conponents of the selected renedy are

The Navy shall install an AS/ SVE system which consists of at least two air injection wells in
the source area as defined in Figure 2-4. The vapor extraction systemshall consist of at |east
two vapor extraction wells located in the source area and al ong the downgradi ent plune, as
defined by the groundwater nonitoring network. The optinmum nunber of AS/ SVE wells shall be
determ ned by the pilot-scale study.

The Navy shall nonitor the extracted vapors to ensure conpliance with EPA and Virginia
ARARs and TBCs as they are discharged to the atnosphere

There will be no air enmission controls on the AS/SVE system and initially up to 25 pounds per
day of VOCs renoved fromgroundwater is expected to be vented to the atnosphere

Em ssions at these levels are expected to be short-termduring the installation and
pilot-testing of the system Long-termoperation of the systemshall, if needed, be controlled
to neet the OSVER Directive 9355.0-28 lint of 15 pounds per day VOCs for air em ssions from
Superfund renedial actions. Controls may include reducing air flowinto the aquifer, use of
carbon adsorption, or other nmeans acceptable to EPA and VDEQ

The Navy shall institute the following institutional controls within 90 days of conpletion of
the installation of the AS/SVE system a real property description notation, Base Master Plan
notations, and limted site access. Signs shall be posted which state that hazardous
substances are present. The signs shall be renoved at the conpletion of the renedy. The

Base Master Plan shall note the area as one in which residential devel opnment can not occur
shal | ow groundwat er can not be used, and site access shall be limted. A notation shall be
filed in the real property file maintained at Engineering Field Activity, Chesapeake (EFA Ches)
(US Navy) for this site indicating the extent of the area and the fact that solid wastes are
present. The institutional controls shall also include the following: Wthin 90 days after
conpl etion of the renedy, the Navy shall produce a survey plat prepared by a professional |and
surveyor registered by the Commonweal th of Virginia indicating the |ocation and di nensi ons of
di sposal area and the extent of groundwater contam nation. Monitoring well |ocations should be
included and identified on the survey plat. The plat shall contain a note, prominently

di spl ayed, which states the owners future obligation to restrict disturbance (excavation or
construction) of the property; post-closure use of the property shall prohibit residential use
access or use of groundwater underlying the property for any purpose except nonitoring, and
shall not disturb the function of the nonitoring systens. The owner of the property shal
submit the survey plat to the local recording authority when closure is conplete. |f and when
the property is transferred out of the federal governnment, the deed (or sone other instrunent
which is normally examned during title search at the local |and recording authority) shall
include the survey plat a notation notifying any potential purchaser of the property that the



| and has been used to manage solid waste, and an appropriate deed restriction.

The Navy shall institute groundwater nonitoring at the perineter of the groundwater plune. It
is noted that concentrations of netals in groundwater (chrom um copper, iron, and lead) are
significantly el evated above background levels. SVOC s were al so detected above background
levels in sonme instances. Despite the fact that nodeling has not indicated a potential threat
to ecological receptors in surface water or sedinments, nonitoring shall be inplenented to
nmeasure concentrations of these constituents. The frequency of analysis, types of analyses, and
the length of time for nonitoring shall be devel oped in the Operati on and Managenent Pl an.

The Navy shall nonitor the surface waters and sedinents in the Ganbo, Creek adjacent to Site
12. The frequency of analysis, types of analyses, and the length of tinme for nonitoring shall
be devel oped in the Qperation and Managenent Pl an.

Based on available information and the current understanding of site conditions, Aternative 4
appears to provide the best balance with respect to the nine NCP evaluation criteria. In
addition, the selected alternative is anticipated to neet the follow ng statutory requirenents:

0 Protection of human health and the environment.
0 Conpliance with ARARs.
0 Cost-effectiveness.

The institutional controls will further protect human health and the environment by limting
future land use and by providing continuous nonitoring. As discussed previously in this ROD, a
separate study will be prepared which addresses possible surface water and sedi nent

contam nation in Ganbo Creek.

2.8.1 Per f or mance St andards
Air Sparging/ Soil Vapor Extraction System

The sel ected renedy shall consist of a mninumof two air sparging and two soil vapor extraction
well's placed in the source area (see Figure 2-4 and 2-5) and al ong the downgradi ent plune, as
defined by the groundwater nonitoring network. (The optinmum nunber of AS/ SVE wells shall be
determi ned by the pilot-scale study). The renedy shall achieve the renediation goals provided
in Table 2-5 within the area of Site 12.

The Navy shall conduct risk assessnment, prior to inplenmentation of the selected renmedy, to
denonstrate that no excess hunan health risks result fromthe planned eni ssions.

RCRA Groundwater Monitoring Wlls

A groundwat er nonitoring network will be installed around the perineter of the unit to evaluate
the progress of the AS/SVE system and any future contami nant transport. The |ocation and nunber
of monitoring wells, the frequency of anal yses, the types of analyses, and the |ength of
nonitoring shall be determined in the site design and operati on and managenent docunents. These
docunents nust be approved by the EPA and the Commonwealth of Virginia. The wells will be
installed according to RCRA and Commonweal th of Virginia construction requirenents.

TABLE 2-5

SUMVARY COF REMEDI ATI ON GOALS
NSWCDL DAHLGREN, VIRG NI A



Medi a

Chem cal of Concern Maxi mum G oundwat er Maxi mum Subsur f ace
Concentration (1g/1) Soi | s Concentration (ng/kg)

1,1, 1-Trichl or oet hane 5, 320 39.5

1, 1- D chl or oet hane 9, 650 N A

Surface Water and Sedi nent Monitoring

A surface water and sedi nent sanpling and nonitoring plan shall be devel oped as part of the
Qperation and Managenent (O & M Plan. The location and nunber of sanpling |ocations, the
frequency of anal yses, the types of analyses, and the duration of nonitoring shall be determ ned
inthe O& MPlan. This plan nust be approved by the EPA and the Commonweal th of Virginia.

Institutional Controls

The Navy shall institute the followi ng institutional controls within 90 days of conpletion of
the installation of the AS/SVE system a real property description notation, Base Master Plan
notations, and limted site access. Signs shall be posted indicating hazardous substances are
present. The signs shall be renoved at the conpletion of the renedy. The Base Master Pl an
shall note the area as one in residential devel opnent can not occur, shallow groundwater can not
be used, and site access shall be limted. A notation shall be filed in the real property file
nmai nt ai ned by Engineering Field Activity, Chesapeake (EFA Ches) (US Navy) for this site
indicating the extent of the area and the fact that solid wastes are present. The institutiona
controls shall also include the following: within 90 days after conpletion of the renmedy, the
Navy shal |l produce a survey plat prepared by a professional |and surveyor registered by the
Commonweal th of Virginia indicating the |ocation and di nensi ons of disposal area and the extent
of the groundwater contami nation plune. Monitoring well locations shall be included and
identified on the survey plat. The plat shall contain a note, promnently displayed, which
states the owner's future obligation to restrict disturbance (excavation or construction) of the
property; post-closure use of the property shall prohibit residential use, access or use of
groundwat er underlying the property for any purpose except nonitoring, and shall not disturb the
function of the nonitoring systenms. The owner of the property shall submt the survey plat to
the local recording authority when closure is conplete.lf and when the property is transferred
out of the federal governnent, the deed (or sone other instrunent which is nornally exam ned
during title search at the local |and recording authority) shall include the survey plat and
shall contain a notation notifying any potential purchaser of the property that the |Iand has
been used to manage solid waste, and an appropriate deed restriction

In the yearly O & M Report, the Navy shall certify that the institutional controls as outlined
above are still in-place and effective. The Navy shall notify USEPA and VDEQ 60 days before
changing any of the use restrictions in the Base Master Plan related to Site 12

2.9 STATUTCRY DETERM NATI ONS

Renmedi al actions nust neet the statutory requirenents of Section 121 of CERCLA as di scussed
bel ow.

Remedi al actions undertaken at NPL sites nust achi eve adequate protecti on of hunan health and
the environnent, conply with applicable or relevant and appropriate requirenents of both Federa
and state laws and regul ations, be cost-effective, and utilize, to the maxi num extent
practicabl e, pernmanent solutions and alternative treatnent or resource recovery technol ogies.

Al so, renedial alternatives that reduce the volune, toxicity, and/or nobility of hazardous waste
as the principal elenment are preferred



The fol l owi ng di scussion sunmarizes the statutory requirenents that are net by the sel ected
r ermredy.

2.9.1 Protection of Hunman Health and the Environnent

The selected remedy will be protective of human health and the environnent because the prinmary
COCs present in the groundwater (1,1,1-TCA and 1,1-DCA) will be renmoved until risk-based

remedi al action objectives are achieved. These RAGs were devel oped during the ecol ogical risk
assessnent and are based on nobdeling. The renoval of VOCs in the subsurface soils will
elimnate potential ecological risks associated with potential VOC migration to groundwater and
sedi ment s.

2.9.2 Conpliance with ARARs

The selected remedy will achieve all ARARs. ARARs that have been identified for Site 12 are
presented i n Appendi x C.

Di scharges of off-gases during the |long-termoperation of the AS/ SVE system shall be nonitored
and the systemoperated to mai ntain conpliance with Commonweal th of Virginia regulation 9 VAC
5-50 as well as the EPA OSVER Directive (9355.0-28) limt of 15 pounds per day VOCs for air
em ssions from Superfund remedi al actions, and the dean Air Act requirenents. In addition
prior to inplenentation, a risk assessnent shall be conducted to denonstrate that no excess
human health asks will result fromthe em ssions. The AS/SVE treatnent facility shall be
constructed outside the 100-year floodplain, fulfilling the dean Water Act requirenents.

New nonitoring wells shall be installed in accordance with Commonweal th of Virginia
requirenents. The specific anal ytical nethods, procedures and sanpling frequency will be
specified in the &M plan. Substantive permt and licensing requirenents shall be foll owed.
Land-use and access restrictions, described in Section 2.8, shall limt the use and devel oprnent
of the property.

2.9.3 Cost - Ef f ecti veness

The selected renmedy is cost-effective because it will provide overall effectiveness proportional
to the cost. Although nore costly than long-termnonitoring, the selected renmedy will achieve
remedi ation goals nmore quickly and efficiently than other alternatives, provide greater
long-term protection of hunman health and/or the environnent, and neet all identified ARARs.

2.9.4 Utilization of Permanent Sol utions and Alternative Treatnent Technol ogi es or
Resour ce Recovery Technol ogi es to the Maxi num Extent Practicable

The sel ected renmedy uses an alternative treatnent technol ogy, AS/SVE. AS/SVE is a permanent
solution and is an appropriate renedy for soils and groundwater contam nated with VCCs.

2.9.5 Preference for Treatnent as a Principal Elenent

The sel ected remedy does not satisfy the statutory preference for treatnent as a principal

el ement. Because low |l evels of VOCs (less than 15 pounds per day) are planned to be
generated, no treatnment of emissions is planned. |[|f additional volunes of VOCs are generated,
the option exists to treat the off gasses. Therefore, this action may satisfy this preference.



3. 0 RESPONSI VENESS SUMVARY

The selected remedy for Site 12 is an air sparging/soil vapor extraction system No witten
comments, concerns, or questions were received by the Navy, EPA or the Commonweal t h of
Virginia during the public comment period fromJuly 16, 1997 to August 15, 1997. A public
neeting was held on August 6, 1997 to present the Proposed Plan for Site 12 and to answer any
questions on the Proposed Plan and on the docunents in the infornation repositories. No
formal questions were asked during the neeting. Based on the limted comrents, the Public
appears to support the sel ected renedy.

A copy of the certified transcript of the Public Meeting is attached as Appendi x B

The Virginia Departrment of Environmental Quality, representing the Commonweal th of Virginia,
concurs with the sel ected renedy.

3.1 Backgr ound on Community | nvol venent

The Navy and NSWCDL have had a conprehensive public involvenent programfor severa

years. Starting in 1993, a Technical Review Conmittee (TRC) woul d neet on average tw ce a
year to discuss issues related to investigative activities at NSWCDL. The TRC was conpri sed of
nostly governnental personnel, however a few private citizens attended the neetings.

In early 1996, the Navy converted the TRC into a Restoration Advisory Broad (RAS) and 8 - 10
community representatives joined. The RAB is co-chaired by a community nenber and has

hel d nmeetings approxi mately every four to six nonths since. The Feasibility Study for Site 12
and the Proposed Plan were both discussed at the RAB neetings and a Site 12 tour was
undertaken during a special RAB neeting

Community relations activities for the final selected renmedy include:

The docunents concerning the investigation and analysis at Site 12, as well as a copy of the
Proposed Plan was placed in the information repository at the NSWCDL |ibrary and the King
George Public Library.

Copi es of the docunents, including the Proposed Plan were sent to nenbers of the RAB

Newspaper announcenents on the availability of the docunents and the public conmment
peri od/ neeting date was placed in the Freel ance Star Newspaper on July 15, 1997

The Navy established a 30-day public coment period starting July 18, 1997 and endi ng August
15, 1997 to present the Proposed Plan. No witten comments were received during the 30-day
public coment period..

A Public Meeting was held August 6, 1997 to answer any questions concerning the Site 12

Proposed Plan. Approxi mately 20 people, including Federal, State and | ocal govennent
representatives attended the neeting.

APPENDI X A
VI RG NI A CONCURRENCE LETTER

<I M5 SRC 97180l >



APPENDI X B
RESPONSI VENESS SUMVARY
NAVAL SEA SYSTEMS COMVAND

NAVAL SURFACE WARFARE CENTER
DAHLGREN DI VI SI ON

PUBLI C MEETI NG

VEDNESDAY, AUGUST 6, 1997, 7:00 P.M

KI NG GECRGE COUNTY ADM NI STRATI ON BUI LDI NG
KING GECRCGE, VIRG N A

PROPOCSED REMEDI AL ACTI ON PLAN
Site 12, Chemical Burn Area

USEPA Region |11

Hazar dous Waste Managenent Division

Federal Facilities Section

M. Bruce Beach

841 Chestnut Buil ding, Phil adel phia, Pennsylvania, 19107

Virginia Departnment of Environnental Quality
M. David Gllispie
629 East Main Street, Richnond, Virginia 23225

Public Affairs Ofice
Conmander, Naval Surface Warfare Center

Ms. Jennifer WIKkins
17320 Dahl gren Road, Dahl gren, Virginia 22448

Reported by: Paula J. Evans

FRANCES K. HALEY & ASSCCI ATES, Court Reporters
10500 Wakenan Drive, Suite 300, Fredericksburg, VA 22407

PHONE: (540) 898- 1527 FAX: (540)898- 6154

August 6, 1997:

There were no formal questions on the floor at this Meeting.



FRANCES K. HALEY ASSOCI ATES, Court Reporters
10500 Wakeman Drive, Suits 300, Fredericksburg, VA 22407
PHONE: (540) 898- 1527 FAX: (540) 898- 6154

CERTI FI CATE OF COURT REPCRTER

I, Paula J. Evans, hereby certify that | was the

Court Reporter at the Public Meeting held at King George
county Admi nistration Building, King George, Virginia, on
August 6, 1997, at the tinme of the neeting herein.

| further certify that the foregoing transcript is a
true and accurate record of the proceedi ng herein.

G ven under ny hand this 19th day of August, 1997.

<I M5 SRC 97180J>

FRANCES K. HALEY & ASSOCI ATES, Court Reporters
10500 Wakeman Drive, Suite 300, Fredericksburg, VA 22407
PHONE: (540)898-1527 FAX: (540)898-6154






ARAR or TBC

I. LOCATION
SPECI FI C

Endanger ed
Speci es Act of
1978

Virginia
Endanger ed
Speci es
Regul ati ons

Virgi nia Board of
Ganme and | nl and

Fi sheries: Virginia
Endangered Pl ant
and I nsect Species

Regul ati ons

APPENDI X C
Applicabl e or Rel evant and Appropriate Requirenents
Site 12 Chemical Burn Area
NSWCDL, Dahl gren, Virginia

Regul ati on Cl assification

16 USC 1531- 1544 Applicabl e
CF.R Part 402

VR 325-01-1

4 VAC 15-20-130

Code of Virginia Appl i cabl e

Sections 29.1-100
and 29. 1-563

VR 115-04-01
2VAC 5-320-10

Requi renent Synopsi s

Act requires federal agencies to ensure that
any action authorized by an agency is not
likely to jeopardize the continued existence
of any endangered or threatened species or
adversely affect its critical habitat. Simlar
Virginia requirenents for subnmittal and

revi ew of environmental assessnents.

The Department of Game and | nl and

Fi sheries (DG F) determnes if rare,
threatened or endangered ani nal species or
their habitats are threatened by renediation
of the site. Certain species of fish and
wildlife are afforded special preservation
and protection neasures. The Depart ment

of Conservation and Recreation (DCR)
determines if any ecol ogically significant
areas are threatened by the renediation of
the site.

Applicability to Renedial
Al ternatives

Potentially affected endangered
speci es have not been
identified. The remedial action
will be inplemented so
resources are not adversely

af fected shoul d any be
identified in the future.

Potentially affected endangered
speci es have been identifi ed.
The remedi al action will be

i npl enented so resources are
not adversely affected should
any be identified in the future.



APPENDI X C
Applicabl e or Rel evant and Appropriate Requirenents
Site 12 Chemical Burn Area
NSWCDL, Dahl gren, Virginia
ARAR or TBC Cl assification Applicability to Renedial

Regul ati on Requi renent Synopsi s

The Archaeol ogi cal
and Hi storical
Preservation Act of
1974

Virginia Hstoric
Resour ces Law

Mgratory Bird
Treaty Act

Chesapeake Bay
Preservati on Act

16 U.S.C° 469 Appl i cabl e

VR 10. 1- 2200- 2214

16 USC Section 703 Applicable

VR 173-02-01
9 VAC 10-20-10

Appl i cabl e

Requires actions to avoid potential |oss or
destruction of significant scientific,
hi storical, or archaeol ogi cal data.

Protects alnost all species of native birds
inthe US fromunregulated "take" which
can include poi soning at hazardous waste
sites.

Requires certain |locally designated tidal
and non-tidal wetlands and other sensitive
areas be subject to limtations regarding
| and-di sturbing activities, renoval of
vegetati on, use of inpervious cover,
erosion and sedi nent control, and

st or mnat er nmanagenent .

Alternatives
Site is not known to be within a
historically significant area. If
future resources are identified
actions will be taken to ensure
conpl i ance.

Renedy wi ||l be inpl enented
to ensure that hazardous wastes
have no inpacts to native birds.

Renedy i npl enentation will
require construction activities.
Actions will address the

regul atory requirenents.



ARAR or TBC

Resour ce
Conservation and
Recovery Act

Virginia Solid and
Hazar dous Waste
Managenent

Regul ati ons

Virginia Water
Control Board
Regul ati ons

Executive Order
11990, Protection
of Wetl ands

Virgi nia Wtl ands
Regul ati ons

Regul ati on

40 C.F.R 264.18
(b)
40 C.F.R 262.10
(a)
40 C F.R 262:11

9VAC 20-80-10
9VAC 20-60-10

VR 680-21- 04
9 VAC 25-260-10

40 CF. R 6,
Appendi x A

C ean Water Act of
1972 (COWA)

Section 404

VR 450- 01- 0051
4 VAC 20-390-10

APPENDI X C
Applicabl e or Rel evant and Appropriate Requirenents

Site 12 Chem cal
NSWCDL, Dahl gren,

QG assification

Appl i cabl e

Rel evant and
Appropriate

Appl i cabl e

Burn Area

Virginia
Requi renent Synopsi s

Applies to generation, treatnent, storage,
or disposal of solid and hazardous waste.

Facility or activity design nust adequately
address the issues arising fromlocating in
wet | ands, delineated (wel |l head protection
areas determ ned vul nerabl e).

Action to minimze the destruction, |oss, or
degradati on of wetl ands.

Any Activity to take place in, or inpact on,
a tidal wetland nmust neet the provisions of
Virginia Wtlands Act and regul ati ons as
appl i cabl e.

Applicability to Renedial
Al ternatives
Renedy i npl ement ati on may
produce inci dental hazardous
wastes which will be nanaged
consistent with federal and
Virginia requirements.

Remedy i npl ementation is not
expected to invol ve wetland or
wel | head protection areas. |f
identified, actions will address
the regul ation.

Portions of the site adjacent to
Ganbo Creek are characterized
as wetl ands. Renedy

i mpl enentation will be

conpleted to avoid wetl and

i mpact s.



ARAR or TBC

I'l. ACTION
SPECI FI C

Solid Waste

Managenent Act

Virginia

Regul ati ons

Gover ni ng
Transportation of
Hazar dous
Material s

( VRGTHV

Er osi on and
Sedi nent Contr ol

Regul ati on

VR 625-02-00
9 VAC 20-80-10

VR 670-30-01

9 VAC 20-110-10

VR 625-02-00
4 VAC 50-30-10

APPENDI X C
Applicabl e or Rel evant and Appropriate Requirenents

Site 12 Chem cal
NSWCDL, Dahl gren,

QG assification

Rel evant and

Appropriate
Appl i cabl e
Appl i cabl e

Burn Area

Virginia

Requi renent Synopsi s

Permanent C osure Criteria governing:
Access Restriction, site nonitoring, and
conpl i ance with other pernmanent closure
requirenents.

The VRGIHM desi gnates the nmanner and
nmet hod by whi ch hazardous naterials are
| oaded, packed, identified, marked,

pl acarded, stores and transported.

Erosi on and sedi ment control plans are to
be submitted for | and-disturbing activities,
and be in conpliance with of the locality
and/or local soil and water conservation
district.

Applicability to Renedial
Al ternatives

Installation of the remedy will
require on-going institutional
controls which will be
addressed by the regul ations.

Transportation of Hazardous
wast e nmust be conducted in
conpliance with VRGTHM

wi Il be addressed by the
regul ati ons.

Construction activities wll
disturb the land in the vicinity
of the site. Activities will
address Virginia erosion and
sedi ment control requirenents.



AR

Cean Air Act

Virginia

Regul ations for the
Control and Abate-
ment of Air

Pol | uti on

Air Em ssions

Virginia Arbi ent

Ar Quality
St andar ds

APPENDI X C
Applicabl e or Rel evant and Appropriate Requirenents

Site 12 Chem cal
NSWCDL, Dahl gren,

Cean Air Act 40
C.F.R 61 Subpart C

Appl i cabl e

Virgi ni a VRCAAP
VR 120-01-01

t hr ough 120- 08-
0605

9 VAC 5-10-10
t hr ough 5-80- 350

OSWER Directive
9355. 0- 28

To Be
Consi der ed

VR120- 03-01
9 VAC 5-30-01

Appl i cabl e

Burn Area
Virginia

Stipulate requirements for conpliance with
em ssions of toxic pollutants in attainment
and non-attainnent areas; permtting
procedures and nonitoring requirenents

for processes emtting pollutants.

For air stripping operations that have no
mechanismto capture or treat em ssions,
em ssions are limted to a maxi mum of 3
pounds per hour or 15 pounds per day of

VCOCS in ozone non-attai nnent areas.

Stipulates requirenents for conpliance
with em ssions of toxic pollutants in
attai nment and non-attai nment areas;
permtting procedures and nonitoring

requi renents for processes emtting

pol lutants; any emission fromthe

di sturbance of soil nust neet Virginia air
em ssion standards for toxic pollutants
particual tes and VCOC s.

Renedy i npl enentation will

i nvol ve di scharges of VOCs to
the at nosphere. Em ssions

will be consistent will federal
and state regul ations.

Eni ssions of VOCs fromthe
AS/ SVE systemwi || consi der
limtations on quantity of

VQOCs di schar ged.

Renmedy i npl enentation will

i nvol ve di scharges of VOC s to
the atnosphere. Em ssions

will be consistent with federal
and state regul ations.



APPENDI X C
Applicabl e or Rel evant and Appropriate Requirenents
Site 12 Chemical Burn Area
NSWCDL, Dahl gren, Virginia

WATER
Water Quality VR 680- 15- 02 Rel evant and Criteria and standards for groundwater Provi des basis for risk-based
St andar ds 9 VAC 25-210-10 Appropriate quality. Virginia regulation provides basis deci si on neki ng, establishes
for risk-based renediation and di scharge standards for groundwater
limtations. quality. Ongoing nmonitoring at
Site 12 will address the
requirenent.
Water Quality VR 680- 15- 02 Rel evant and Subsurface borings of all types shall be Conpl etion of additional soil
St andar ds 9 VAC 25-210-10 Appropriate constructed, operated and closed in a borings, nonitoring wells and
manner whi ch Protects groundwater. subsurface investigations wll
be consistent with regulatory
requi renents.
Water Quality VR 680-21 -00 Appli cabl e G oundwat er nonitoring stations shall be Conpl etion of additional soil
St andar ds 9 VAC 25-260- 10 | ocated and constructed in a manner that borings, nmonitoring wells and
al |l ows accurate determ nation of subsurface investigations wll
groundwater quality and levels, and be consistent with regulatory
prevents contam nation of groundwater requirenents.

through the finished well hole or casing.

Al groundwater nonitoring stations shall

be accurately |located utilizing |atitude and
| ongi tude by surveying, or other acceptable
means, and coordi nates shall be incl uded
with all data coll ected.



VR 680-14-01
9 VAC 25-30-10

Pol | uti on Di scharge
El i m nation System
(VPDES); Virginia
Pol | uti on

Abat ement  (VPA)
Pernit Program

Water Quality
St andar ds

VR 672-10-01

Water Quality VR 672-10-01
St andar ds

Virginia VR 215-02-00
St or mnat er 4 VAC 3-20-10
Managenent

Regul ati on

APPENDI X C
Applicabl e or Rel evant and Appropriate Requirenents

Site 12 Chem cal

Burn Area

NSWCDL, Dahl gren, Virginia

Appl i cabl e

Rel evant and
Appropriate

Rel evant and
Appropriate

Appl i cabl e

Procedures and requirements for

di scharging pollutants into surface waters,
or any activity which inpacts physical,

chem cal or biological properties of surface
wat er s.

Moni toring well design Standards.

Monitoring well Drillers certification.

Al land disturbing activities nust be in
conpliance with | ocal stormater
managenent prograns, where they exist.

Air sparging of groundwater at
Site 12 is not expected to
produce waste |iquids that

woul d be discharged to surface
waters. Any future activities or
groundwat er nonitoring (e.g.

generation of purge water) will
address regul atory
requirenents.

Conpl etion of additional soil

borings, nonitoring wells and
subsurface investigations wll
be consistent with regul atory
requirenents.

Conpl etion of additional soil

borings, nmonitoring wells and
subsurface investigations wll
be consistent with regulatory
requi renents.

Reredi ation activities nust
neet requirenents.



